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COMMISSIONER 




1020020067125 



%^ 2002/12/4 



[gf^uHg] 0001 

[XilS^XH 2002.10.31 

[m^9.\ SSI HS^OIlAi dim EX\ 

W^9.\ SSSSl Apparatus for comparison with improved low level 

property 

issi ^^slA^ moiM^&isitii 

[ S S 81 3 H 1 1-1 998-004569-8 
[CHdieil 

[§§11 ^disei iii^ 

[ CH dl £1 3 H 1 9-2000- 1 00004-8 

IXI§£!^£IAH &£IA^ §Xlg!. ^dlA^ ^dlAI ^SHS 

[S^?IS^^£!^] 2000-049307-2 



§^h:?|] CHOI .Soo Chang 

[^&ie^&!^l 680317-1019315 

[^^bj^l 133-111 

i^±} AHg^^Ai ^m=? Boiom^ 11-1013 

[^Sj] KR 
[^jAfS^l 

[¥ixii a xii4250| ^§011 9\m m^, mmm xii60^oi ^? 

oil 9\m m^Mh\ m m^i^muo. cHdi^i 

^olSSl 61^ (21) 
[Pie^SISl 20 a 29.000 SI 

7 m 7.000 
[^^dSI^SSl 0 21 0 ^ 

[4JA^s^sl 7 m 333,000 s 

369.000 S! 
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1020020067125 ^Xh 2002/12/4 

[gVAiWl 1. S2fA1-SAHIA1(£a)_1S 
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1020020067125 %^ ^^>: 2002/12/4 

^ ^^^^ tiliU ^^1<^1 ^A^S., ^i^-^^<a-ofl^ii -yr^tb -i-^* 

^o.^, oil- ^sj) ^ ^711- ^fe ^s^Ai^ofl r^-B]- ii7«la^ 

Efl^i s.^ ^2)-^ ^^^^s.'i*!. ^7fl5] o>^s.zL wiiE^H iwls^ 

^J/Efl^l^^^ Sfl^l ^ #^^>^ 211^1^^^ 5L^*>^ ^^1* ^l^tb^. 

£ 5 

alia ^^^], ADCCAnalog to Digital Converter), 2.= (Track mode), Efl^] S.=.(Latch 
mode), €^ 3fl>;(Current path). 



27-3 



1020020067125 #^ '^^}- 2002/12/4 

^■^^-^'^l^i tb^^^S. -^-^^V^ '^]mL {Apparatus for comparison with improved 
low level property} 

S. 1^ ADC<H1 ^>^s)^ CMOS «l5L7l^ £Alt!: 

£ 2^ £ 1^ til 51 M.^ ^Ml^>7fl JEAltb SlS-S. 

£ 4^ £ 2^ ^^1 -g-^^ £^1^ ^o]^^ 

J£ 5^ ^ ^^Sl ^^A1<:^1<^1 ADCHl ^>-g-Slfe CMOS His HAltb >^>H1 

£ 7^ £ 5^ 211^1 S^ofl^-ISl -^^l-^ S.^]^ ^7} JlSH. 
£ 8^ £ 521 ^^1 Bl-olnj ^>E. 

50 : ^V-^*?]^^ 51 : H2fl^j/2fl^l«- 
52 : >«fl2efl^l-^ 53 : r^i^^l-^ 
520 : ^llHfl^l^ 
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1020020067125 #^ "i^}- 2002/12/4 

<i4> 0.18/fln '^]^}^ CMOSCComplementary Metal Oxide Semiconductor) 7l#ol 

•a^Sl-Sl^A-^ ^ ^(Chip)<^l ^2^(integration)s:>^ SOC(System On Chip) 

oil ifltb ^-^^^^1 °fl:e.7> ^z^-s]^ ^4. SOC^ ^^tb fee^ '^^^V^ 

0.18/an <^1^>S1 ji^^ 7l#S.^ ^ig^l^zE-l ^^g^^" 1.8V ^^^^^ 

7} ^^^4. ^S. i::^^!^ slS-<^l-^i^ 7l^ ^Tfl A>^^ ^ SJt^li?]: 

71 t^^<^l ^fll-Tll ;^-l^<?J- ^;^]* ^<^> 

<15> SOC^fl ^^^^ c)>iJ:S.zi 2)S #oll oV'd-S.ZL cl^l^ ^^1 (Analog to 

Digital Converter; o]t} ADC^ ^)^ ^^fl SOC^l 5l-f^>^ l-^'^li^. 

<16> ADC^ ^Hl* .a^, ^V^S-ZL ^Eflo^ Ai:£^ /-ll".^ 

^^]^ #^ t.>^^ ^i^lt!-^. 
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1020020067125 #^ ''^^>- 2002/12/4 

<17> <^ls1^ ADC^ -f-'^ ^S., DSPCDigital Signal Processor), MCU(MicroControl ler 

<18> cfl-^^^ ADC^ €-§^^3l<^l ttl-^l- ^^^1-^ €-^ = (2-phase clocked) 

mL7]7} ^}^^^, o]^^ 2^ (Track mode)Si\- sfl^l 

S.:E.(Latch mode)S- n -g-^^ ^ 

7ll^(Gain)-2.S. ^^^m^i Sefl^JtlrCl-. v]^7]7} ^ ^, afl^l S.^"^] 

7}7\] i^lHlti. 5t)S.«^ (Positive feedback) ^S.<^1 ^7>*>Jl n 

^ (Polarity)^ ^^(Latch)s:H ^ Itim^] c^;^]!: ^^S. #^^1^]-. 

<20> £ 1^ 'U'^^^l ADC<^1 ^>-g-5]^ CMOS Hi 5171^ ^^^^-g: ^^]^ 7]^ 

Ai^^q. x\^o] ^^*>^ ^^■^ilo)^ <=>]^ ^}Mr Hfl^i*>^ 2fl^i 2is(ii)s. 

^^i^^, ^^tt Hlii77HlA^ A>-g-Sl^ #^7l^ ^ ^^^<^171M- J^lifl ^^(Closed 

loop)^ €-S-7l- ^o.T^ 2fl^l5lS.^ i^lEl«- ^^^^>^ -T-^ ol ^(Virtually 

infinite gain)^ ^^7]] ^t^. 
<2i> H 2^ £ 1^ ^^1* ^^]^ :^S.£.<5lcf [Principles of data 

conversion system design-Behzad Razavi(AT&T Bell Labarator ies) IEEE PRESS 189p. 

<22> i 21- #S^>^, ^2fl^ alii ^11 ^ ^12PM0S M^^l:iEKMPl, MP2)S ^ 

^>-i-^ *i3^-¥-(10)5!}-, ^ #^^(Voutl, Vout2)3)- H 71101E7]. z^zl- ^^>S- 
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1020020067125 ""^^V- 2002/12/4 

(Cross-coupled) ^ /^16PM0S ^ ^;^liBl(MP5. MP6)S. 
;,)112fl^l«L(ll)sq., Till ^ ;^ll2:ii:^(Nl, N2)^- 7flolE7> ^^tcVs. <^^€ ^14 ^ ^1 
5NM0S ^€^li:tl(MN4. M5)S. ^l2Hfl^l^(12)S!l-, <?ltt1el (INV)^, E"! (INV)'^l 

l-^'tl^(Clk)7]- ZL TllolEo]] ol7].£)j7 ^ll^o] ;^14 ^ ^jS NMOS 

(MN4, MN5)S1 :^5)1<?11-«^1 tfl-§-s1fe ;^ll ^ ^l2ii^(Nl, N2) AHofl ^^^Sjol ;(|l2Hfl 

^1-^(12)21 E.^ 3.B. sfl^l 3.^.^^ l-eiAl^(Clk)oll ^l^^V'^, 

jg.3)-Al Bi-^£]oi ^^tv ^-^ ^-^^v^ 7l-;^lJi ;^l2en^l^(12)7> ##7]^ ^^^} 
£^ ;^13NM0S M^^liBl(MN3)i2l-, €"1^ ^^(Clk)«Hl ^-^^S]^ 

^HPMOS S5ffl;^l^EKMP4)Sl- ;^UNMOS S^^liBl(MNl) ^ ^^iTPMOS ^^e-] (MP7)^ ^1 

2NM0S :E^^l>iBl(MN2)5q-, efl^l 2.^ ^^^1 ^^^<a-^(VDD)S-^Bi 
^(GND)-2-^^ ^^^sl-o^ ^>^^ °J^-^(10)1- €-^S^l7l^ 

(Source follower) ^ISPMOS S^^l (MP3)2l-. m}o]o]^:, E^:^]^b\(W8) 

<23> £ 3^ i 22] S-^ -§-71- Sis.* £Al5>JL, :£ 4^ £ 22] .£^1 

Efoltnj ^]:Eol y} , £ 22|- ;£ 3 ^ £ 41" #2:^><^ ^2fl7l#o11 IC|-S. UlJIL S] ^ 

<24> <>i7lA-1, #S^Al^(Clk)7l- <y tilJE ^^17> E?fl 2.:^^ -i-^l- 

^ ^Vjl, ^rH'o] Aj-EflA-l^ aljn ^V^l7V efl^l 2.^3. tb^ji 7l-^^t!:Cf. 

<25> #^>y:£(Clk)7> 'S.^ mi^ MN27> MP37> ^- 

^S^cf. MP42f MP701 ^-^SjS-S Voutl4 Vout2^ ^€€*a-^(VDD)2l 
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1020020067125 ''^^V^ 2002/12/4 

<26> ^^^'\, *Vinl'4 'Vin2'^ ^^'il^<Hl S^^fl }ii^'N2'sq- iiS'Nl' ^^-z^"^ ^"y- Vy 

^ ^-^ 7}^]E.S. VxS}- Vy^ ^a^la^ ^^t}^7} <^^;=§ ^^■o] 

<27> ol&l^ ESS 2.coflAlsl £ 2<H1 wis ^^1^ 'y^^^ 

(Differential amplifier )S. -^^^M . <U^^^ Vinl^l- Vin22] o>^^zi ^^t} 



<28> [^tj-^ 1] A = Gml*Ron3/(2-Gm4*Ron3) 



<29> <^7lA-1 'Gml'^ MPl^ ^a-jL^^^^CTransconductance)!-, 'Gffl4'^ MN4^ ^^S.^^ 

<30> H^f-o] ;g <Gm4*Ron3=l'^l SlTfl ^:^]^ ^r^. ' Gin4*Ron3 ' 7> 2» ^^H^i 

oiDi^ci- ol^ o] 3^5.^ i^lElti. sil^w^ (Positive feedback) ^ 

El 71] si ^1 Efl^l^"?]: ^4^V^1 ^, Vx^ VySl ^"^-ol ^i^. ^>ti]:5l7l] tlr^^S. ^1-f 

^l7l1 £lJl. 'a^^:^ 'Vinl'^ •Vin2'<^l t:fl^ ^-g-^ **l-7ll €^1-. 

<3i> ttl-El-A-l, 'Gm4*Ron3'7> "2"1- ^4 ^^1 ^^1*>^ f^-^*>cl-. 
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<32> s. 4<^1 £:^<^1>H 'Vx'Sil- 'Vy'^ , 

(Clk)7> 'S.^ S.^'<HlAi 'S.^ t}o]'s. ^^i^o])i}7\] MPl, MP2. MN3, MP4. MP7 

o. MN3^ ^S-S-^E-i ^iTl^cj-. 

<33> MP301 ^-^^<H1 VDDS^Bi MP81- MP3<^l^i GNDS.^ ^^2|li7> 

o] nfl €5.^-] MPS-^l MP14 MP2^ 

<34> ^}^^ *a^^(10)^ PMOS S^?axl:^iEl-i.(Mpi^ W2)S.^^^^ ^>^-^(Differential 

current)^ i.^*(Nl. N2)^ ^<a-(Vx, Vy) ^Hl ^le-itb ^}^^^^ S.^]^:^ 

^^7]d\] 2]^ ^-^S-^i Vx5^ Vy^ 7l$^<^]-ofl cfl^ ;^<a-o11 Pls^ 

^^S. ^7l^Tq-. Vx^q- Vy^ c-l^ f^^^ol, tcj-el-A-l #^^^(Vout(+) . Vout(-))^ 

S. ^^^Cf. 

<35> tlr^, £ 3^ 2lS.7> ;^i^<a-<^lAi ^i^t}7\] 5)1^, MN3^ 7llole-4ii^ ^<a-(Vgs3) 

^o] #o]i-7ll SlcH Ron3 ^'^l Tlx] Til ^4. Gm4*Ron3» #<5l7l ^^^^ GmSl- Vx 
S!^. Vy ^<a-<^l ^<i>^l7ll ^1^, MN321 Vgs3 iJ:*^! #<>I«<H RonS* 7l-^7ll ^cf. zie] 
JELS. Gm3*Ron5# "VS. ^^l ^^1 ^^V. M5^ #(Width)^ Ron3l: 

s>Dlel-£ MN3fe ^<a-(Threshold voltage)^ ^Tfl 

^Eflol7l nfl^ofl MN3o:i ^^ :^o^o] ^^S. ^«ll MN37]- 7> 

;^7ll Sl<>| ^-I^J- ^^^1 #7>3;l-7ll Gm4*Ron37> "2"1- 7>^^^ol 
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v^^^ MN3^ ^"a-<Hl^i^ ^^^>^1 9Xy] ^*>^1 

Ron4Sl ^ol 3.7\] ^ 9X^. ^^^^ ^«fl '^I^tb ^ 



JE^H 1^]^^ ^^]'^ ^S.^ %:^^}^ ^^l^ll Sl<H^i, ^7flSl o>^S.ZL ^ 

^ ^7] mEfl^oVHfl^l4^^^ 211^1 ^ #^*V^ Hfl^l^^^ i^^>^ WlJE ^J-^jl- 
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1020020067125 ^^^>- 2002/12/4 

39> ^ ^]^^ 1.8V2] >««l"§-*>fe ^^H1>H, ^^^1 

<40> olsV, ^ ^^o] ^sV^ 7l#^<:>HAi ^1^* ^>7> ^ 71 #^ 

A>>a-^ ^<^1*>711 ^Al^ ^ ^Ml^l ^^^*>7l ^^H, ^ 7>^ 

<4i> £ 5^ ^ <^^AHlofl tcl-^ ADC<^1 ^V-g-S]^ CMOS wlii :^J-^11- S.^]^ ^^M] 

<42> H 51- ^S^l-Tg, ^ PMOS M^>^l^Bl(Ml, M2)7> ^111*^ ^-id^^CVinDsV ^12*^ 

^>aJ:(Vin2)» 4^ ^3^-2-5- ^>^<^^^^(50)1- ^^^*>JI ^cv. ^V-^S]^^ 
(50)s^ ^1-^ t^^^ ;^l-Aio^ ^/^<a^^(^]li:-^(Nl)^ >^l2ii^(N2))^S- <a^^^} 

sfl^ll- ^Aj^V^ M2ll7j/2fl^l^(51)7> wll^l£lc>l SXo^T^^ ^].:g.oj^«.(50)^ 2. 
:=<H1A-1^ MSfl^J -g-^^ ^>-^°tl ^^(50)21 ^^^}^ ^>^^^7l 

<43> Esfl?j/2fl^]«-(51)^ ;^li:n^(Nl)l- ^^^^^^^^^ ^^S.^ ^l22:i^.E.(N2)» 

;^llEfl^l^(510)S!l-, ^wlEi(INV)<Hl tiV;^^ ^^^-ilJlCClk)!- 
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1020020067125 °^^>- 2002/12/4 

t\jL O. <a^ol ;(flli^S.(Nl)'^l ^HUi^^l H^^l>;Bl(M7)54, ;»lll>i^^1 S. 

y^]2}^^m)'=>\] ^12^^%1 M^^l:iEi(M8)S!l-, ?^12^^^1 ^ ^^c] >iE-1 (M7)2^ hI-^Ji)- 

<44> c^7lA^. >lUHfl^l-^(510)^ ;Hllic:^(Nl) ^. ^V^^ ^ ^ ^ ^ ^l2i^H.(N2) ^. 
^V^^ ^^^^4 7flo]E7> z^zt ^;^>s NMOS m^:=^l:iBHM4) ^ NMOS 

<45> <^7lA-l, ;^ll>i^%l E^^l>^Bl(M7)2l- ^llS-S. S^:^l:iBl(M5)^ ;Hlli^^(Nl)S.^E-l 

M^^liBl(M6)^ ;^l2i:.:£(Nl)S.-^E-1 ^^1^^^(GND) ^}'=>]^ ^l2^^3fl^(Y)» % 
A^^H S2fl^oi <^l^<=H^l7ll S)^ w>, ;<H111: ^#^4. 

<46> ;^11S.= :e^^l^EKM5)S!l- >ll2S.:B m^^l>iBl(M6)^ z^-z]- ;«llli^^l S^^l 

iEKM7)5q- ;^l2:i^^i S^^I^b^mS)^ ^-^ ^-I^J-^ ^a]^ ^ ojo. ^^^^^ ^^1 

b:>J1 ;Hll^^^l :e^;^]^e1(M7)S!1- ^12.^^ ^1 S^^I^EKMS) A-lS. A> 

<47> EBfl S-^oijAi el^s^o^ o]:^ ^VeH^ #^^(Voutl, Vout2)£q ^'y- eflt^ 

*>o^ ;<>A]o) ^j/^<a^^<^l ^fltg-s:].^ #^^(Voutl. Vou2)-^S. #^*>^ ;^l22fl^l^(52) 
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<48> ;^l2sfl^l^(52)fe #5^Ai:^(Cik)<^l -g-^^H #^^(Voutl) ^. ^}^^ ^^^^^ ^ 

#^^(V0Ut2) ^, H 7flolE7V Z^-Z^- ^^1-5. PMOS 

(M14) ^ NMOS :E^^liB-1(M15)^ 
<49> #§iAij:(cik)o]l -§-^*H ^I22fl^l-^(52)S1- mefl^J/Hfl^l^CSl) ^^^1 

Tflolm og^o.^ ^].j7 ;Hl25fl ^1^(52)4 EBfl^J/2fl^l-^(51)^ z^" ^^/^'^j^^ 

-:E.sil<y ^^^slfe ^iSi^^i M^^liE^(Mio)S!]- m^^^^ e^;^1^eKmii)s ^ 

<50> St!:, -t^-tlJlCClk)* ^q-^ TflolS <y^c.5. ^^:^^^^im))^ A 

(Voutl. Vout2) ^H^l ^S7> ^^^Slo:i #s^Ai^(cik)ol] M^^^^ 

efl^l £H.<H1A-1 S-^s. ^l2Hfl^l^(52)7]- #^^(Voutl, 

Vout2)^ el^^l^m ^^-i: *>:£^ ^15^^^1 H^;^1^EKM14)S1- 

^^l^'a-^(GND)^5.sl 31(1^1- ^>^^fr]-^ T^*S*>^ PMOS ^^^] 

iBKM9)7> ^^^SlcH w>, ols. <?I«I1 Sfl^l 2.^ -g-^^-Al ^l.:^<y^«.(50)^ 

<52> £ 6^ H 5^ S.^ ■^7> 515.1- £^l^V:il, i 7^ £ 5S] Efl^l S.^ 

^ ^7} £ 8^ £ 5S1 ^^-t SAl*V Bl-ol^j ^>EolrV. 
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<53> c]^, £ 5 tfl^l £. 8^ ^ ttl-E- wis ^^1^ ^^-i- 

<55> T?!;?], #^'tl^(Clk)7> 'S.^ s)^, Ml4 M27> ^-^SSlJl, M97> ^-^^ 

€4. MUS!^- M15<^1 €-^^S.S. Voutis)- Vout2^ ^-^^'^-^(700)51 ^'y-Bll'iol 

<56> trfe)-Ai, 'Vinl'2]- •Vin2'2l <^3^^S<^1 i^:E.'N2'5+ i^H.'Nl' ^"J^ Vv 

5^1- Vx^ Bfl^l^lt^, ol nfl M73)- M80] ^-^^^^ ZL ^>^l2l ^-^ 7;\^^o] 3. y}^]^. 

<57> td-e^-A-], i 8^ Bfol^j ^>Eoil £^1^ VxSl- Vy^ efl^l ^ 

^ Vinl4 Vin2^ <^>^S^ 'ij^^^* ^^^V'S^i Mefl?Jsl-7ll 5]^ «>, o] xtfl 

^^■7]^ DCCDirect Current) Tfl^CA)^ ^n^2Si\- :^r]., 

<59> [^^^ 21 A = Gml/(Gm5-Gffl3) 
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<60> o^7lA-1 -Gml'^ Ml^ 'Gm5'^ M5^ ^JS^^^^l-, 'Gm3'^ li!32l 

^^"^^^ 

<6i> £ es] EBfl S-H ^7>S1S1- ^^tb ^«}-^2oll^i ^-^ 

'Ron?'^ '1/Gm5'4 <^H^ ^-^^^i ^ ^jt^l •1/Gm5'<^l ^7] nfl^ofl 

-^Als^o^jl, M3^ %^ ^a^l^ihCOutput impedance) 'Ron5'5!^- -RonS'^ '1/Gm5'<^l 
^^S. o]o]7^ ox^]uV o. ^o] 'i/Gm5'<^l 3.7] nfl&<^l ^<^lcf. 

<62> ^t|-^2<HlAiS. ^S. 'Gm5-Gm3'7> <a=Sl ^7^11- *1]<^> ^c}. 

^f-^ 'GmS' ^-i: 3711 t}c^ 7]]9l ^^1 ^J^^Tfl ^^^l^V^^ -g^l^H*^) 

^, 'Gm5'5l ^o] ^^1^ -Vx'^ 'Vy'7> ^<i>;5^A^ ^1^^ W7^ ^-^ 
4. 'GmS'^ •Gin3'^ ^-^^"a-^ ^^^^ ^Sl-<^1 ^^^^^1 '^^tb -^^l^H, 

^pC[ n}o]o]^ ^^(Bias current )<^1 ^^fl^i-?]: 4^ ^4. w>olc>li ^-^^ 

•Gm5'5l ^ ^711 ^dA^ ^-f ^^71^1 Tll-?^^ cfls. ^ o;^o.D^, tilm 

^1^ ^^^(Resolution)^ ^J^^i-^m ^ 9X^. 
<63> GmS^V Gm5^ M^;^l:iB^^ w]^^ ^^o.s.>^, ^^5^- ^^^-y^ ^ 

Sl-<=>11 ^^^^1 "^^m] -fr^l^ ^ nfl§.o)l oy^^ &^^t^. 

<64> £. 8<^1 5.^1^ va>fiV :y:ol Ee« S-^o^l^^ 'Vx' ^ 'Vy'^ z^-z^- 

(Clk)7> 'S.2\ ^^'oflAi '^^i t}o]'S. Ml, M2, M7, M8, M14 ^ 

M15^ S.^ 

<65> tc|.s)-A-l, M731- M8^ ^-i^^<^l nl-Bl- ^S-S-^B-] :^]7]^^. 
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<66> M97> ^-^^ofl 4e^- VDDS.^£1 M16^ M9^1>H ^^sll>i7> ^^jslc^. 

M2^ ^-^S^t:!-. 

<67> ^>-^*a ^^(50)21 PMOS S^^l^B^l-CMl, M2)S--^Bl^ ^>^^^ ii^l-(Nl, 

^'a-CVx, Vy) ^V<^1 7l<ytbcl-. oleitb ^>^<a-^ i;^lElti. ^^7loil ^-^S-^i 
Vx^q- Vy^ 7l^;^<a-«^l tii\% ^o^ofl o^«fl mle^ ^^S. ^7l^t:^-. Vx^l- Vy^ 

^^51 JL, tt)-Bl-Ai #^:?l<?J-(Voutl(+), Vout2(-))^ H 85!l- sj-^^S. 

<68> icf ^^l^i o.^ tiliiL^I-^171- iifl^ M12}- M2^ M3, M4, 

M5 ^ ^^1 ^<^> ##7l(Pre-amplifier) ^"t* tb^^. 

'Vx-Vy'^ ^V^^a--^^. M-Bl-\+cf. . 

<69> ^co]iAi^ Mm Mll^ ^-^i ^o^Bfl7> slc^ M12, M13, M14 ^ M157> 'Vx'S} 

-Yy-ofl cg^l:^ ^7]] t\x^, M14S1- M15^ 'Voutl'^ •Vout2'^ ^^^'y-^ 

(VDD)SI :5i<a- eflt^ ^Tfl <^1^ 2fl^l ^^^7} i:!-^ ^ 2fl^l 3.^<=>\]^^ ^^2] 

^^^(Polarity) ^^1^1^ °ll-2-S] iL^CMemory effect)* ^iT^*}^ 
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